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Abstract
A 300 GHz CW Gyrotron FU CW I has been developed as a power source for the ceramic sintering 
and material surface modification with a millimeter wave. Up to now, the usual output power of FU 
CW I is 1.8 kW, which is rather smaller than the designed power of 3.5 kW. The cause of this power 
shortage problem is examined from the view point of “physics in gyrotrons”. Auxiliary coils and high 
anode resistor has been used to suppress a large anode current. Use of auxiliary coil increases electron 
incident radius and decrease pitch factor of electrons at the cavity. They are closely related with the 
efficiency of the transformation from electron kinetic energy to the oscillation output power. Install of 
a large anode resistor also decrease the pitch factor through a potential drop between the anode and the 
cathode. Thus, it is concluded that the primary cause of the power shortage is the deterioration of the 
pitch factor. The method to improve the output power is to find the root cause of the large anode 
current and to remove it. One of the reasons of large anode current, misalignment between gyrotron 
and magnetic coil axes is considered. Magnetic field distribution generated by the coil was measured 
and the gyrotron was replaced to fit it. However, the anode current has not been decreased and output 
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ࠆ㔚ሶࡆ࡯ࡓ౉኿૏⟎ Re߇ᄌൻߔࠆޕRe߇ᄌࠊࠆߣ㧘࿑ 4-3ߦ␜ߔࠃ߁ߦ⚿วଥᢙ CBF߇ᄌ
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Bc = 10.93 T (Imain = 146.1 A)
Ibeam = 1.0 A
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ߒߡ޿ߚ R'eߪ 3.71 mmߢ޽ࠆߩߦኻߒ㧘⃻࿷ Re = 3.90 mmߢㆇォࠍⴕߞߡ޿ࠆߚ߼㧘࿑ 5-2
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Re = 3.90 mm
Bc = 10.91 T
Vc = 15 kV
Ibeam = 1.0 A
TE22,8 counter mode
࿑ 5-1㧚⊒ᝄ಴ജߩࡇ࠶࠴ࡈࠔࠢ࠲࡯ଐሽᕈ
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A 0.1 = maebI
:k 005 = R
A 0 = xuaI
A 051 = xuaI
ᕈሽଐ࿶㔚࠼࡯࠰ࠞߩജ಴㧚3-5 ࿑
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Ibeam = 1.0 A
R = 500 k:
Iaux = 0 A
Iaux = 150 A
࿑ 5-4㧚ࠕࡁ࡯࠼㔚ᵹߩࠞ࠰࡯࠼㔚࿶ଐሽᕈ



















Ibeam = 1.0 A
R = 500 k:
Iaux = 0 A
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A 0.1 = maebI                            
Vk 51 = cV                              
































d2 = 0.1 mm
࿑ 6-3㧚ĳ = 0.1 °㧘d2 = 0.1 mmߦ߅ߌࠆ⊒ᝄ಴ജߩ⵬ഥ⏛႐ࠦࠗ࡞㔚ᵹଐሽᕈ







d1 = 0.3 mm














d1 = 0 mm
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Bc = 10.92 T (Imain = 146.0 A)
Ibeam = 1.0 A
⺞ᢛᓟ
Iaux = 150 A
Iaux = 0 A
⺞ᢛ೨
Iaux = 150 A
Iaux = 0 A
࿑ 7-3㧚ࠕࡁ࡯࠼㔚ᵹߩࠞ࠰࡯࠼㔚࿶ଐሽᕈ






Vc = 15 kV


























[1]V. E. Zapevalov et al., Radiophys. Quantum Electron, 50, 420(2007) 
[2] T. Saito et al., Int. J. Infrared Millimater waves, 28, 1063(2007) 
[3] T. Saito et al., 33th IRMMW-THz, 1207(2008) 
[4] Y. Tatematsu et al., 34th IRMMW-THz, 09030149(2009) 
[5] ਛ㊁ᥓᓆઁ ㆙⿒ᄖ㗔ၞ㐿⊒⎇ⓥ╙ 10Ꮞ, p.52 (2009) 
[6] የ㑐㓉ೣઁ ㆙⿒ᄖ㗔ၞ㐿⊒⎇ⓥ╙ 11Ꮞ, p.24 (2010) 
[7] ᯅᧄ⑲৻ઁ ㆙⿒ᄖ㗔ၞ㐿⊒⎇ⓥ╙ 11Ꮞ, p.32 (2010) 
[8] Y. Tatematsu et al., Proceedings of the 3rd international workshop on far infrared technologies 2010, 
p.70 (2010). 
[9] S. Hashimoto et al., Proceedings of the 3rd international workshop on far infrared technologies 
 2010, p.218 (2010). 
[10] ᯅᧄ⑲৻ ⑔੗ᄢቇᄢቇ㒮Ꮏቇ⎇ⓥ⑼‛ℂᎿቇኾ᡹ୃ჻⺰ᢥ(2011) 
